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THE PROBLEM AND DEFINITION OF TERMS 
No one knows the specific cause or causes of stutter-
ing. Research during the past 100 years has produced sever-
al theories which attempt to explain the etiology of the 
disorder. One theory suggests that stuttering is a symptom 
of some personality disturbance or psychoneurosis. Another 
view points to the existence of constitutional differences 
between stutterers and non-stutterers. A third explanation 
attributes the etiology of stuttering to a combination of 
psychological and neurophysiological factors. 
The early literature in stuttering favored a consti-
tutional etiology of the disorder. One of these constitu-
tional theories postulated a rivalry between the two cere-
bral hemispheres for control of the speech and language 
functions (54). In recent years , son1e investigators have 
repudiated the idea that there are physiological differences 
between stutterers and their fluent p~ers (5, 51). But 
there js evidence which continues to support the theory that 
stutterers, as a group, are different from fluent speakers 
in more than simply th~ir mode of speech production (31, 45). 
A number of researchers have recently examined the 
perfo rmance of fluent and non-fluent speakers on complex 
auditory tests. Studies by Curry and Gregory (20) and 
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Perrin (45) have reported a difference in ear preference 
between stutterers and non-stutterers in response to certain 
tasks of dichotic listening. These researchers have specu-
lated that their findings may reflect differences in the 
neurophysiological organization of stutterers. These dif-
ferences may involve, among other processes, lack of cere-
bral dominance for speech and language. 
The question of what causes stuttering remains un-
resolved. Further research is needed to determine whether 
other differences exist between stutterers and non-stutter-
ers. 
I. THE PROBLEM 
Statement of the .I2£S'bler_!!~ The present study was 
designed to answer the question: Will stutterers perform 
differently from fluent speakers on a test of tachistoscopic 
recognition. It was hypothesized that persons exhibiting 
overt secondary symptoms of stuttering would demonstrate a 
visual field preference different from an age-matched group 
of fluent speakers who have no personal or familial history 
of stuttering. 
_Importance ~%._ the study. Incomplete or bilateral 
cerebral dominance has been suggested as the cause of 
various disturbances of childhood, including intellectual 
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deficiency, incoordination, and stuttering. Until recent 
years, dominance for speech and language could be determined 
accurately only after cerebral injury (3). However, three 
procedures, sodium amytal injection, dichotic listening, and 
tachistoscopic recognition, now appear to give some indica-
tion of the language dominant hemisphere in the intact indi-
vidual. Dichotic listening and tachistoscopic recognition 
are the newer of the three procedures and have not yet been 
as thoroughly validated as the amytal technique in identi-
fying the hemisphere which is dominant for speech and 
language. 
Kimura (33) suggested that a relationship might exist 
between left-right visual field differences in tachisto-
scopic recognition and cerebral dominance for speech and 
language. In tachistoscopic recognition, competing messages 
are presented visually. As the subject fixates on a central 
point, one symbol is presented to the left of fixation as 
another symbol is simultaneously presented to the right of 
fi.xation. The subject is asked to identify the ~ymbols fol-
lowing the presentation. Bryden (11) found that right hand-
ed fluent speakers were significantly more accurate at iden-
tifyi ng material presented to the right visual field, which 
has its most direct connections with the left cerebral hemi-
sphere. He concluded that his results indicate performance 
on both tasks, dichotic listening and tachistoscopic recog-
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nition, is related to cerebral dominance for speech. 
To date, no study has undertaken to determine how the 
visual field preference of stutterers compares with that of 
non-stutterers. If a difference were to be found, this 
information, combined with the results of dichotic listening 
tasks with stutterers, would add to the evidence which sug-
gests that stutterers may be neurophysiologically different 
from fluent speakers. 
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II. DEFINITIONS OF TERMS USED 
Amytal t e chnique. In 1949, Wada introduced a proce-
dure to be us e d preliminary to operations in the vicinity of 
the Sylvian fissure in the brain. The technique was used 
with left-handed and ambidextrous patients, and in right- -
handed patients in whom any doubt existed as to which cere-
bral hemisphere is dominant for speech and language. The 
amytal technique, also known as the Wada test, is performed 
by injecting a 10 percent solution of sodium amytal into one 
of the internal carotid arteries. This produces temporary 
inactivation of function in the hemisphere ipsil a teral to 
the inj ection and creates a transient hemiparesis of the 
contralateral limbs. If the chemical is injected into the 
carotid artery supplying the hemisphere dominant for speech 
and language, a transient aphasia appears. Injection of the 
amobarbital into the carotid artery supplying the non-domi-
nant hemisphere do e s not interfere with language function. 
This procedure provides a means of determining lateral domi-
nance for speech and language function in man. 
Dichotic listening tasks. Dichotic listening re-
quires that the subject attend to two different auditory 
signals simulta neously, one presented to the left ear and 
the other to the right ear. The subject ' s responses are 
computed to yield an ear prefe rence score. When verbal 
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signals such as words or digits are heard dichotically, most 
right handed non-stuttering subjects are more successful at 
reporting words heard at the right ear than at the left ear 
(35). When the signals consist of such nonverbal items as 
melodies (35) and environmental sounds (19), left ear scores 
have been found to be higher than right ear scores. These 
systematic differences in performance between the ears have 
been interpreted as reflecting functional differences be-
tween the cerebral hemispheres. Considering that each ear 
has its strongest connections with the contralateral hemi-
sphere, it has been interpreted that the right ear demon-
strates higher scores for verbal material because it is 
contralateral to the left hemisphere, which is dominant for 
speech and language functions. 
Percent time alpha rhythm. Percent time alpha rhythm 
refers to the proportionate amount of time the relatively 
large sinusoidal waves, called alpha, are present in a given 
record and that these alpha waves are quite universally 
indicative of a state of low cortical excitation (55). 
§plit brain. The technique of surgically dividing a 
brain has been used on human patients in an attempt to free 
severe epileptics of convulsive attacks and yet permit them 
to retain possession .of most of their faculties. The brain 
which is surgically divided acts as though each half were a 
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brain in itself and ~hus permits the performance of each 
half to be tested separately. By complete transection of 
the corpus callosum, anterior and hippocamal commisures, and 
separation of the thalamic adhesion (56), interhe mispheric 
exchange of information cannot occur. Visual stimuli 
observed by the nasal visual half fields are processed in 
the cerebral hemisphere contralateral to the visual field 
and the information cannot be transmitted to the hemisphere 
ipsilateral to the visual field in which stimulation occur-
red. 
Stutterer. A stutterer may be defined as a person 
who shows, to a degree that sets him off from the rest of 
the population, any one or more of the following groups of 
symptoms: (a) blackings, stickings, grimaces, forcings, 
repetitions, prolongations, or other rhythm breaks or inter-
ruptions in the forward flow of speech; (b) fear or antic-
ipation of blackings, fear of inability to speak, or related 
symptoms prior to words or to speaking situations; (c) a 
self-concept which includes a picture of himself as a stut-
terer, a stammerer, speech blocker, or a person lacking 
normal speech fluency (51). Stuttering becomes secondary 
when the speaker becomes aware of his non-fluencies, and 
atte mpts to modify or avoid them. Individual traits and 
behavioral manif e stations associated with s tuttering are as 
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variable as the individuals who stutter. There are, how-
ever, some characteristics which are common to stutterers 
as a group and which pertain to the direct speech effort. 
Se condary stuttering is usually characte riz e d by repeti-
tions, blackings, or prolongations of sounds, syllables, or 
words which disturb the rhythm of spe ech. These speech non-
fluencies are usually associated with tics, grimaces, facial 
spasms, or spasmic movements of other parts of the body. 
These overt non-lingual elements apparently develop as the 
stutterer becomes aware of his dysrhythmic, non-fluent 
speech, and may b e interpreted as efforts or devices to 
delay or avoid the act of speech, or to help the stutterer 
initiate or release the flow of speech (4). 
~achistoscope. A tachistoscope is an apparatus used 
to present visual material for short time intervals. The 
simplest form of the me chanism depends on a shutter with an 
aperture which momentarily discloses the material being 
presented (23). 
Visual field. Nerve connections between eye and 
brain in man are shown in Figure I. Cone and rod axons 
gather on the r e tinal surface, pass through the optic disk, 
and so form the optic nerve protec t ed by a n extension of the 
sclerotic coat. The .optic nerve leaves the bony eye orbit 
thro~gh the optic foramen and enters the brain to join the 
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other optic nerve at the optic chiasm, an X-like neural 
structure. The nerve fibers are here redistributed. Fibers 
from the temporal sides of both retinas (toward the left 
temple in the l e ft eye and toward the right temple in the 
right eye) rema in on the l e ft and right sides respe ctively, 
but fibers from each nasal side cross over (the left nasal 
fibe rs to the right and the right nasal fibers to the left). 
The redistributed fibers, called the left and right optic 
tracts, enter the left and right late ral geniculate bodies 
respectively. Here the optic tract fibers connect with the 
left a nd right optic radiations, a set of larger fibers, 
connecting, in turn, to the left and right occipi tal lobes 
of the cerebra l cortex. Thus, signals to the right cccip-
ital lobe come from the right side of both retinas and 
signals to the left occipital lobe come from the left side 
of both retinas (16). 
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FIGURE I 
NEURAL PATHWAYS AND THE BRAIN 
Left Visual Field Right Visual Field 













REVIEW OF THE LITERATURE 
Mo :ce has . probably been written on stuttering than on 
any other speech or language disorder. Researchers have 
attempted to provide complete and detailed descriptions of 
the behavior which we l abel stuttering. They have sought 
possible causes for such behavior, and have undertaken to 
provide possible explanations for its development. Despite 
these efforts, there remains a wide diversity of opinions 
concerning the basic nature of stuttering; particularly with 
respect to what are thought to be the significant factors 
that are causally related to its development (41). 
The idea that stutterers may be organized cortically 
in a manner different from that of fluent speakers stim-
ulated a series of studies in the 1930's and 1940's using 
the electroencephalogram (EEG) as an investigative tool. 
The conclusions drawn from these studies have contained many 
contradictions. Douglass (22) recorded bilateral EEG's from 
20 stutterers and 20 normal speakers under conditions of 
silence and speech, attempting to find differences between 
the two groups with respect to inter-hemispheric differences 
in percent time alpha rhythm present. His results showed a 
divis i on between the two groups when measuring the differ-
ence between ·the two hemispheres in percent time alpha · 
rhythm present during silence. Stutterers, as a group, 
tended to have a higher percent time alpha rhythm present 
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in the left occipital area than in the right, while non-
stutterers tended to have a lower percent time alpha rhythm 
present in the left occipital area than in the right. These 
data of Douglass appear to be of great significance consid-
ering the differentiation occurred during silence and not 
during speech. Knott and Tjossen (36) enlarged upon the 
research of Douglass and replicated his findings, inter-
preting their data to support the theory that stutterers 
lack cerebral dominance for speech and language. Freestone 
(26) also supported this theory to explain the etiology of 
stuttering, but for different reasons. He found that stut-
terers, as a class, were neurologically differentiated from 
fluent speakers and that the differences can be interpreted 
by the brain-wave criterion, as differences in focal points 
of consciousness. That is, stutterers are inclined to 
function, and stuttering tends to occur, in relative . states 
of reduced consciousness. This conclusion evolved from his 
findings that stutterers have a greater number of larger and 
more similar alpha brain waves than normals. Such condi-
tions are likely to result when attention is not in sharp 
focus. He interpreted his findings as being indicative of 
the possibility that neurologica l differences found in stut-
terers may represent a potential substrate in which stut-
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tering might arise. 
Many investigators report finding no significant 
difference between the EEG's of stutterers and those of non-
stutterers. Scarbrough (49) recorded EEG's from the left 
cerebral hemisphere of 20 stutterers and 20 normal speakers. 
He qualitatively analyzed the results for the presence of 
abnormalities known to be related to neuropathological 
activity and found no statistically significant differences 
between stuttere~s and non-stutterers in the mean number of 
waves per second for the areas tested. Busse and Clarke 
(15) studied 70 children and found no significant differ-
ences in the EEG's of stutterers and non-stutterers. More 
recently, the results of a study by Fox (24) concluded that 
selected analysis of EEG's revealed no neurophysiological 
differences between stutterers and non-stutterers during 
silence and non-stuttered speech. 
To date, the possibility of cortical differences 
between stutterers and non-stutterers has not been resolved. 
However, some rather definitive information has been report-
ed regarding the underlying structures required for lan-
guage, specifically with respect to the relationship of 
cerebral hemispheres and the language function. Handedness 
and speech are the two best known brain functions generally 
regarded as correlates of hemispheric dominance (47). Al-
though cerebral dominance for speech and cerebral dominance 
for handedness appear to be independent variables, many 
studies report findings on lateralization of speech mecha-
nisms in terms of the handedness of the subjects tested. 
Penfi e ld and Roberts (44) studied a group of subjects who 
experienced language impairment subsequ e nt to brain opera-
tions. From a total of 157 persons who were right hande d 
and who had surgery on the left hemisphere of the brain, 
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78 percent developed aphasia. Similarly, of those who were 
left handed and who had surgery on the left hemisphere, 72 
percent became aphasic. It appeared that a predominance of 
both l e ft handed and right handed individuals demonstrated 
left cerebral hemisphere dominance for speech and language. 
Penfi e ld and Roberti found that only 0.5 percent of the 
right handed individuals whose right hemispheres were oper-
ated on developed aphasia, whereas of those who were left 
handed and who had right hemisphere operations 6 percent 
develope d aphasia. This indicated that the hemisphere 
dominant for spee ch and language is most often the left one 
and that even in indivi duals who are l e ft handed, the left 
hemisphere is still very likely to be d ominant for the lan-
gua ge functions. Russ e ll a nd Espir (48), studying individ-
uals who rece-ive d head wounds during the .second world war, 
found that the large majority of wounds in the left hemi-
sphere caused apha sia. The majority of right hemisphere 
lesions did not produce aphasia, again indicating that, in 
the majority of individuals, the speech and language func-
tion is controlled in the left hemisphere. 
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The task of locating and defining the areas in the 
human brain where certain specialized functions of higher 
mental activity reside is of great interest because it 
raises serious questions regarding the developmental logic 
of cerebral organization. Gazzaniga (27), studying patients 
with surgically disconnected cerebral hemispheres (split-
brain) found that the right hemisphere is essentially iden-
tical in function and ability to the left hemisphere in many 
tasks. The major differences between the right hemisphere 
and the left hemisphere are seen in analysis of speech and 
language. The left hemisphere appears to be capable of 
processing speech whereas, in adults, the right h~misphere 
is predictably less capable of such functions. 
Gazzaniga found that visual information presented to 
the left cerebral hemisphere is described normally by the 
split-brain viewer when queried, but identical stimulation 
of the right hemisphere yields no response. This phenomenon 
indicated that the right hemisphere cannot express itself 
through speech. In these subjects, the right hemisphere 
appears to have the capacity to process concrete nouns but 
it cannot respond to verbs, such as simple printed commands. 
When the commands "laugh," "smile," "tap," or "hit," were 
visually presented to the disconnected left cerebral hemi-
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sphere, the patient was able to respond appropriately. But, 
when these requests were visually presented to the discon-
nected right hemisphere, the patients failed to make a 
response. They were even unable to point to pictures that 
portrayed the action. 
Spe rry and Gazzaniga (53) found that when a split-
brain subject fixates on a central point and two pictures 
are presented simultaneously, one to the left hemifield and 
one to the right hemifield, for example, a picture of a 
pencil on the left and of a knife on the right, the subject 
would invariably and literally in hundreds of such trials 
assert that he saw the knife only and make no reference to 
the pencil. The image presented to the left hemifield, in 
this instance the pencil, is transmitted via the optic 
chiasm (which is not severed in the split-brain preparation) 
to the right (minor) hemisphere and the image of the knife 
is carried to the left (dominant) hemisphere.. When just one 
picture is presented, say to the right hemifield, the sub-
ject described normally in speech what he was shown. But 
when a picture is presented to the left hemifield the sub-
ject told the examiner that he saw nothing, or just a flash. 
Ey evaluating the ability of each disconnected hemisphere to 
proce ss speech, Sperry and Gazzaniga concluded that the dis-
connected left hemisphere is capable of processing speech 
but the disconnected right hemisphere in the individuals 
studied was not able to respond in tasks requiring the use 
of language. 
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Geschwind and Levitsky (28) found anatomical asym-
metries b e tween the left and right cerebral h e mispheres in 
an are a known to be of significance in language function in 
post-mortem examina tion of 100 normal human brains. They 
found that the right temporal lobe is generally small e r than 
the left and that the larger size of the left temporal lobe 
may be responsible for its assuming dominance for speech and 
language. 
In 1960, Hada (57) reporte d on the technique of 
intracarotid injec t ion of sodium amytal for the assessment 
of cerebral speech dominance . Researchers \vho utilized 
sodium amy tal reported their findings with respect to later-
alization of speech dominance in terms of the subjects• 
handedness. Rossi and Rosandini · (47) examined 84 subjects 
using the amytal technique to determine which hemisphere 
was dominant for speech. They reported 98.6 percent of 
their right handed subjects were left speech dominant and 
none were right hemisphere dominant for speech and language. 
1.4 percent of the right handers had spe ech represented 
bilaterally. In the left handed subjects, right speech 
dominance was found in 71 .4 percent and left speech domi-
nance in 28. 6 p e rcent. In 3 ambidextrous subjects, two had 
left hemisphere dominance while there was bilateral repre-
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sentation in one subject. Milner (39) reported finding bi-
lateral representation of speech in 18 of the 212 subjects 
she studied using sodium amytal . She believed this phenom-
enon is related to handedness as she found bilateral repre-
sentation in 17 of her 117 left handed and ambidextrous 
patients. Milner concluded, and her findings appear to 
coincide with those of other researchers, that 90 percent 
of normal right handers and over 60 percent of normal left 
handers have speech function represented in the left hemi-
sphere. 
In 1931, Travis (54) suggested that stuttering might 
have a neurophysiological basis, perhaps in the form of bi-
lateral cerebral representation for speech. Bryngelson (14) 
found that a high percentage of left handedness and ambi-
dexterity occurred among stutterers and he interpreted this 
as lending support to a theory suggesting an imperfect 
degree of cerebral dominance and/ or bilateral cerebral 
activity as factors concerned in the mechanism of stutter-
ing. 
In 1966 , Jones (31) described four patients, each a 
lifetime stutterer, who suff e red unilateral hemisphere 
pathology (3 left, 1 right) demanding surgical interventi6n. 
Bilateral injections of sodium amytal were performed pre-
operatively and aphasia was produced with each injection. 
After surgery, each patient showed some residual paresis and 
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a transient aphasia; with resolution of the aphasia the 
tendency to stutter was lost. When bilateral sodium amytal 
injections were repeated, aphasia was produced with only one 
of the carotid injections, revealing speech to be located in 
the cerebral hemisphere contralateral to the hemisphere of 
the pathology and the surgery. It appeared that an original 
bilateral language representation accompanied by stuttering 
was changed to unilateral cerebral dominance for speech and 
language following injury to one of the hemispheres. 
Rossi and Rosadini (47) and others have discussed the 
limitations of the amytal technique. The test is not fully 
accurate because the amytal may overflow and cause a 
reaction to occur in the non-test hemisphere. In addition, 
the method is dangerous in that the induced aphasia may not 
be transient. Therefore, although sodium amytal is a useful 
investigative tool for use with pathological subjects, 
utilization of the drug to ascertain cerebral dominance for 
speech and language in relatively normal individualsj such 
stutterers, cannot be considered. 
In 1954, Broadbent (7) described a listening task in 
which both ears were stimulated si~ultaneously with differ-
ent messages. This process, called dichotic listening, was 
expanded by Bryden, Kimura, and others. Kimura (33) found 
the dichotic listening task to be related to the localiza-
tion of speech representation. In another study (35), she 
found that when verbal signals such as digits or words are 
heard dichotically, most subjects are more successful at 
reporting words heard at the right ear than at the left. 
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The reverse, higher left ear scores, has been found when the 
signals consist of such nonverbal ite ms as me lodies (35) and 
environmental noises (19). These systematic differences 
between the ears have been interprete d as reflecting func-
tional differences between the cerebral hemispheres, and the 
fact that each ear has its strongest connections with the 
contralateral cerebral hemisphere (6, 46). 
Curry and Gregory (20) and Perrin (45) compared the . 
ear prefere nces of stutterers to non-Stutterers on tasks of 
dichotic listening and found significant differences between 
the two groups on certain tasks. Curry and Gregory spec-
ulated that their results may be interpreted as involving, 
among other processes, cerebral dominance for speech and 
language. Perrin concluded that the results of his study 
may indicate that "stutterers are neurologically different 
than norma l s p eake rs and that this cortical. organization is 
less efficient" (45, p . 117). 
Kimura ( 33) suggested ·tha t relationships sj.m.ilar to 
those of ear prefe rence on dichotic listening tasks may be 
found in visual field preference in tasks of tachistoscopic 
recognition. 
In the e arly 1950's, Mishkin and Forgays (40) tachis-
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toscopically presented English words to subjects either to 
the left or to the right of a central point of fixation. 
They found a differential accuracy of recognition, favoring 
words presented to the right of fixation. In explanation, 
Mishkin and Forgays proposed a "selective retinal training" 
hypothesis, suggesting that since English is read from left 
to right, retinas are ultimately produced that are more 
sensitive to materials in the right half of the visual 
field. They concluded that directional scanning proceeds 
in a left-to-right direction starting at the fixation point, 
and that the material scanned first (stimuli in the right 
visual field) will be best recognized or will be best remem-
bered in the final report. They believed that the stimuli 
on the left of fixation are at a perceptual disadvantage 
because the reader sc a n s to the right, beginning at the 
point of fixation. Although the results of Mishkin and 
Forgays were statistically inconclusive, Orbach (42) showed 
that subjects whose primary language was Yiddish had supe-
rior recall of Yiddish words in t he left visual field whe n 
presentations were unilateral. Scanning in Yiddish would, 
accordi~g to Mishkin and Forgays, begin at the point of 
f i xation and move from right to left. This finding tends to 
confirm the argument that laterality differences are par-ly 
a function of early-acquired visual training. However, 
Barton, Goodglas s, and Shai (2) found a right visual field 
supe riority when three-letter Yiddish words were unilat-
erally presented. They interpreted their data in terms of 
cerebral dominance for speech and language and not visual 
training. 
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When Mishkin and Forgays (40) presented letters or 
words to both halves of the visual field simultaneously, 
superior recognition was found to occur to the left of the 
fixation point. This finding failed to support their 
hypothesis that the retinas of individuals who read English 
are more sensitive to materials in the right half of the 
visual field. 
Bryden and Rainey (13) administered 48 visual pres-
entations to 32 college undergraduates and found a t rend 
toward right field superiority with successive (monocular) 
presentation and a tendency toward left field superiority 
with simultaneous (binocular) presentation of the material. 
Observing that most subjects who are presented stimuli 
binocularly and who had not been instructed concerning order 
of report tend to report in a left to right order, Bryden 
(8) suggested a fading-trace theory to account for the left 
field superiority. He postulated that there is more time 
between p r esentation and report for the trace of the stim~ 
ulus item on the right to fade below the response threshold, 
and t hus the right field presentation would be identified 
correctly less often. In a more recent study, the subjects 
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of Freeburne and Goldman (25) demonstrated recognition per-
formance similar to that of Bryden's subjects. In support-
ing Bryden's fading-trace theory, Freeburne and Goldman 
referred to short-term memory and forgetting as influencing 
the subjects' accuracy in reporting their observations. 
The possibility that eye movement and directional 
scanning occurs during stimulus presentation has been 
questioned as being a contaminant in tachistoscopic recog-
nition research. According to Diefendorf and Dodge (21) and 
Woodworth (58), directional scanning begins within 125 msec. 
to 235 msec. following the onset of stimulus pr~sentation. 
Crovitz and Daves (17) found that subjects moving their eyes 
to either side of the central fixation point to scari the 
stimulus items began such eye movements approximately 150 
msec. after onset of stimulus . presentation. 
A wide range of exposure durations for visual stimuli 
exists in the literature. Bryden (11) used exposure dura-
tions of 20 msec. and 25 msec. with monocular presentation 
of letters. He found that a number of subjects were unable 
to identify many of the stimulus items he presented at 20 
rnsec. and he therefore used a presentation duration of 25 
ms~c. Freehurne and Goldman (25), testing 40 college stu-
dents using monocular tachistoscopic presentation of let-
ters, employed a presentation duration of 10 msec. Kimura 
(34) experimented with exposure durations ranging from 20 
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msec. to 100 msec. in binocular presentation of clusters of 
letters, dots, and nonsense figures. However, she did not 
comment on differential results obtained with each exposure 
time. Hayashi and Bryden (29), using binocular presentation 
of upper case letters, obtained each of their subjects• 
thresholds for presentation duration. Testing was then 
conducted using exposure durations 5 msec. greater than the 
subject's threshold. The range of exposure durations 
employed varied from 15 msec. to 35 msec., the majority of 
cases falling at 20 msec. and 25 msec. Bryden (10) found 
that binocular presentation times between 20 msec. and 120 
msec. had little effect on relative accuracy of report. 
Bryden and Rainey (13) experimented with two differ-
ent types of fixation instructions; one emphasized fixation 
and the other did not. In the first procedure all subjects 
were instructed, at the beginning of the experiment, to 
fixate a central dot prior to every exposure. For 16 of the 
subjects, this point was not emphasized again (weak instruc-
tions). The remaining 16 subje~ts wer~ reminded to fixate 
the central dot prior to each exposure (strong instruc-
tions). The investigators found that, with binocular 
presentation of stimuli, accuracy was much lower with strong 
instructions than with the weak instructions, especiaLly in 
the right visual field. Significant left-right differences 
were observed only with the strong fixation instructions. 
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Fixation instructions also had a considerable effect on 
monocular recognition scores. The left-right differences 
were exaggerated by the strong instructions, primarily due 
to a drop in the left field accuracy. They concluded that 
emphasizing fixation instructions decreas e d overall accuracy 
and accentua ted left-right differe nces in both presentation 
conditions. However, they hypothesized that the left field 
superiority observed with binocular presentation seemed to 
best be accounted for by a fading-trace hypothesis. The 
right field superiority with monocular presentation was 
attributed to the type of stimulus item used. Such equiv-
ocal results are indicative of the fact that the mechanism 
of t a chistos c opic recognition of visual stimuli is still 
quite imperfectly understood. 
The types of stimulus items used in the numerous 
studies of tachistoscopic recognition which have been 
conducted vary from single digits (30) to number sequences 
(12), from single upper case letters (10) to six-letter 
consona nt groups (25), and from drawings of familiar objects 
to geometric figures (13). Bryden and Rainey (13) found 
higher recognition scores were achieved wi th monocular pres-
entation of upper case letters than when the stimulus items 
consisted of outline drawings of familia~ objects or of 
geome tric forms. They concluded that their subjects were 
more familiar with letters than wi th geometric designs. 
26 
The effect of order of report has been studied as a 
variable in tachistoscopic recognition. Freeburne and Gold-
man (25) found that, in binocular presentations, when order 
of report was unspecified, the subjects correctly reported 
more letters in the left half of the visual field. When the 
subject was required to report equally often from both 
visual fields, it was found that in reporting from left to 
right the subject reported more letters correctly in the 
left visual field and when he r eported from right to left 
the reverse was true. They concluded that the side from 
which the report begins has the advantage. 
Hines, Satz, Schell, and Schmidlin (30) conducted 
three experiments to assess the affects of eye - movements 
and directional scanning, fixation, and order of report on 
scores of tachistoscopic recognition. In studying order of 
report, they found that visual half field asymmetry does 
vary as a function of free versus fixed order of report. In 
two studies employing free recall they f ound that subjects 
showed superior recall for digits presented to the left 
visual field under both monocular and binocular conditions. 
They attributed the result directly to order of report 
because they found that when digits were presented simul--
taneously to both visual half fi~lds the subjects generally 
r e ported first the digit on the left of fixation. This 
orde r-effect appeared to be a direct reflection of a left to 
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right reading habit. The probability that directional scan-
ning and reading training were affecting the subjects• 
visual field preference scores stimulated Hines, et al., 
to attempt prevention of the occurrance in the following 
experiment. Presentation of stimulus item~ at the central 
point as well as to the left or right of fixation was 
employed. Using two-field tachistoscopic apparatu,s, the 
fixation point was presented by one field and the stimulus 
items were presented by the other. At the moment of presen-
tation, the stimulus item field was activated and the field 
presenting the fixation point deactivated. This permitted 
the fixation dot to be replaced by a stimulus item which the 
subject must report in addition to the item presented to the 
left or right of this central point. This prevented direc-
tional scanning because such activity would be detected in 
reduced recognition scores of the item presented at the 
central point. Subjects in this study demonstrated superior 
recall for digits pres e nted to the right visual half field. 
This reversal in visual half field asymmetry was striking, 
and the writers interpreted their results to suggest that, 
when directional scann i ng and thereby the effects of ac-
quired reading habits \vere controlled, the right visual 
half field superiority was due to more direct connections 
between the right visual field and the left cerebral hemi-
sphere which is reportedly responsible for processing speech 
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and language. 
The angle to the left and right of the fixation point 
at which the stimuli are presented has varied from study to 
study. Bryden and Rainey (13) exposed stimulus figures to 
0 their subjects such that they were centered 2 52' to each 
side of the fixation point. Kimura (34) varied the horizon-
tal angle from 2° to 5° but did not comment on her results 
in terms of this variable. Hayashi and Bryden (29) experi-
mented with angles of 3° 54' and 7° 48' in binocular tachis-
toscopic presentation of upper case letters. They found 
that subjects correctly identified approximately 80 percent 
of the letters in the near (3° 54') position and approxi-
mately 30 percent of the letters in the far (7° 48') posi-
tion. 
Most individuals demonstrate a preference for one eye 
or the other in performance of one-eyed visual activities
1 
such as looking through a microscope or telescope. In most 
people the preferred eye will also be the one with the least 
refractive error, although in some individuals preference is 
not given to the eye with the best acuity. Overton and 
Wiener (43) suggested that ocular dominance may be important 
in determining left-right differences in tachistoscopic 
recognition. However, Bryden (11) and Kim~ra (34) found 
that ocular dominance fails to correlate with field differ-
ences in tachistoscopic recognition scores. 
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Attempts to explain laterality differences in tasks 
of tachistoscopic recognition have emphasized the roles of 
acquired reading habits, ocular dominance, handedness, 
presentation techniques, stimulus material, and cerebral 
dominance for speech and language. The data are equivocal 
with respect to the effect of each of these divers variables 
on the subjects' scores of visual field preference. Some 
studies have provided inconclusive results while other 
studies contradict each other in their conclusions. Al-
though a clear-cut relationship between laterality differ-
ences in tasks of tachistoscopic recognition and cerebral 
dominance for speech and language have not been shown, many 
researchers have alluded to the possibility of its exist-
ence. It appears that further research is needed to inves-
tigate the role of various factors in vi.sual field prefer-
ence scores and that to conduct experimentation with one 
variable, all other possible influencing variables must be 
controlled. To investigate the differences between a group 
of stutterers and a group of fluent speakers, it appears to 
be necessary that all test procedures be identical and that 
the members of both groups be homogeneous in all aspects 
except that the members of the experimental group stutter 
and the members of the control group are fluent speakers. 
To date, tasks of tachistoscopic recognition have not 
been used as a tool to investigate the possibility of 
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differential visual field preferences between stutterers and 
fluent speakers. The results of such experimentation may 
yield information which, when combined with other tests such 
as those of dichotic listening, will be useful in attempting 
to resolve the question of whether or not stuttering is due 
to insufficient or bilateral cerebral dominance for speech 
and language. 
CHAPTER III 
PROCEDURES AND TECHNIQUES 
Subjects. 6 young adults exhibiting symptoms of 
secondary stuttering and 6 fluently speaking young adults 
composed the research population for this study. They were 
between the ages of 13 and 23 years of age, with a median 
age of 17 for both groups. The range within the control 
group was from 13 to 23 years and the range within the 
experimental group was from 13 to 22. All subjects were 
male. 
~s:reen ing criteria. A list of 9 subjects e xhibiting 
characte ristics of s e condary stuttering was secured from the 
University of the Pacific Speech and Hearing C~nter, the 
Lodi Unified School District, and the Stockton Unified 
School Di strict, and t h ese lists were then screened by this 
investiga tor and an assistant. Those subjects who exhibited 
ncn-fluen t speech behavior with clearly observable secondary 
stuttering characteristics were included in the experimental 
group. An age-matched control group was selected from 
members of: the Stockton community. To be included in the 
control group, each subject was requ i red to exhibit fluent 
spe ech and have no r ecord of stuttering in his personal or 
family history. To be included in the research population 
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each subject was required to meet the following additional 
cri t eria: 
1. Each subject was required to be right handed as 
demonstrated by a score of 20 or less on the 
Crovitz (18) test for assessing hand dominance. 
2. Each subject was required to have no history of 
changes in handedness. 
3. Each subject was required to have no history of 
brain surgery or of serious head injury. 
4. Each subject was required to have no history of 
using tranquilizing agents within the past 
six months. 
5. Each subject was required to have reading train-
ing only in languages which appear from left 
to right on the printed page. 
6. Each subject w~s required to pass a visual 
acuity test, demonstrating the ability to 
clearly see capital letters of a size and at a 
dista nce comparable to the symbols presented 
during the testing process. 
The experimental group was composed of 6 of the 9 
persons referred by speech clinicians. These were individ-
uals who exhibited some degree of secondary stuttering and 
who were found to meet the aforementioned screening cri-
teria. Of the three persons excluded, two failed to pass 
the test for right handedness, and one repor~edly had a 
history of head injury. 
Intelligence was not tested. However, each subject 
was either a high school graduate or was enrolled in school 
at a grade level commensurate with his chronological age. 
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Apparatus. The apparatus for the present study was 
composed of a tachistoscope, a testing box, a lamp, and 40 
pairs of stimulus items. The tachistoscope was a Keystone 
Single Channel Mirror-Type Overhead Projector equipped with 
a 300 watt projection lamp. The shutter me chanism of the 
lens unit was measured, using an oscilloscope and a silicon 
solar cell, and found to have an exposure duration of 36 
msec. 
The testing box was built to dimensions of 36 inches 
in length, 18 inches in width, and 13~ inches in height. 
The top, bottom, front, and sides were constructed of 3/4 
inch plywood, which was coated with black paint. An opening 
was cut in the front of the testing box and a pai~ of Swan 
#310 Volco Pioneer Rubbe r Goggles, designed to be adaptable 
for wearers of pre scription eye glasses, was mounted over 
the ope ning. The lens of the goggles was tinted green to 
reduce glare. The back of the testing box was composed of 
a sheet of white tissue paper placed between two sheets of 
1 / 8 inch thic k plexyglas. This provided a translucent 
screen f or the presentation of the test stimuli. The screen 
was not transparent, thus the subject was unable to see the 
tach istoscopic apparatus used to present the test stimuli 
from behind t he screen. The screen measured 16~ inches in 
width and 12 i nches in height, but the borders were masked 
so that the i llumina ted viewing area was 7 inches wide and 
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2 inches hi~h. A dot, .6 inch in diameter was placed in the 
center of the screen to serve as the point of fixation for 
the subjects. The seams of the testing box were covered 
with black plastic tape to eliminate uncontrolled light from 
entering the testing box. A partially dimmed 200 watt light 
bulb placed in a lamp served to illuminate the screen and 
the point of fixation prior to presentation of the stimulus 
items. The intensity of the lamp was adjusted so there was 
a minimum change in light between the condition of fixation 
and the instant of stimulus presentation. 
40 pairs of stimulus items were prepared on acetate 
strips, 8 inches long and 2 inches wide. The stimulus 
symbols were placed on the acetate strips in Franklin Gothic 
10 point type using Deca-Dry Transfer Letters . . The 40 pairs J 
of stimulus items were prepared in two groups. The first 
set of 20 paired symbols were letters of the alphabet which 
represent consonant sounds. The second set of 20 paired 
symbols included numbers, geometric figures, punctuation 
marks, mathematic symbols, and letters of the alphabet re-
~resenting vowel sounds. The 40 pairs of symbols were ran-
domly presented to the subjects, however the data from the 
two groups has been analyzed separately as well as combined. 
The tachistoscope was positioned such that the mirror 
portion of the unit projected the stimulus items on the 
translucent screen at the back of the testing box. The 
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distance from the tachistoscope to the screen was such that, 
at the moment of presentation, one symbol appeared 2~ inches 
to the left of fixation and the other symbol appeared 2~ 
inches to the right of fixation, a visual angle of 3° 40'. 
The stimulus items occupied an area on the scree n of 5/8 
inch in height, a visual angle of 0° 58'. The lamp, mounted 
at the ba se of the screen, illuminated the screen and the 
point of fixation during the entire testing procedure. The 
testing wa s conducted in a darkened room. 
Pre liminary procedure. Each prospective subject was 
given a visual acu i ty screening evaluat i on prior to admin-
istration of the tachistoscopic recognition test. The sub-
j ect stood at the front of the testing apparatus and, cover-
ing one e ye at a time, read from two sets of capital letters 
each in Franklin Gothic type, .3 inch in height (slightly 
smaller than the stimulus items presente d during the actual 
tachistoscopic recogriition test). The letters were printed 
on white 3 inch by 5 inch cards which were placed approxi-
mately 37 inches from the subject's eye. This test assured 
that the subject's performance was not unfavorably biased 
by poor and uncorre cted visual acuity. 
Each subject was then asked to respond to a series of 
questions concerning his handedness, current and past speech 
disorders, history of stuttering in the subject's family, 
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history of neurosurgery or head injury, and whether the sub-
ject had used tranquilizing agents during the past six 
months. 
Te.sti!}g procedure. Each subject was seated in front 
of the testing apparatus and the examiner read a set of 
prepared instructions (Appendix A) including directions on 
fixation, method of response, and order of report. The sub-
ject then supported his head in the goggles and prepared for 
the test presentation. To insure randomness of order of 
presentation to each subject, the slides were shuffled prior 
to administration of the test to each subject. The subject 
was instructed to "watch the dot" and approximately one 
second following the directive the first pair of test stim-
uli was presented. Following the presentatio~, the subject 
reported his observation, as instructed, from left to right, 
and the response was recorded. A left to right order of 
report was decided upon to insure that, because order of 
report may affect visual field preference score~, it would 
be identical for all subjects. Strong fixation instruc-
tions, that is instructing the subject to "watch the dot" 
prior to each presentation, were employed to reduce the sub-
ject's tendency to scan the screen and to insure that obser-
vations were from the nasal half of the visual field. Ap-
proximately 10 seconds from the first presentation, the pre-
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paratory instruction to "watch the dot" cued the subject to 
fixate the dot for the next presentation. In approximately 
one second, the second set of stimuli was presented. The 
subject again reported his observations and the process 
continued until all 40 pairs of symbols had been presented. 
CHAPTER IV 
ANALYSIS OF THE DATA AND DISCUSSION 
The objective of this study was to investigate the 
performance of stutterers and fluent speakers on a test of 
tachistoscopic recognition. The study was designed to 
ascertai·n whether stutterers exhibit a visual field prefer-
ence different from that of fluent speakers. 
Each of the subjects received scores commensurate 
with the number of correct responses to the mixed symbols 
in the left visual field, the mixed symbols in the right 
visual field, the consonant symbols in the left visual 
fi e ld, and the consonant symbols in the right visual field 
(Figure II). Tota l scores were then calculated to indicate 
the number of correct responses of each subject to all 
symbols presented to the left visual field and to all sym-
bols presented to the right visual field (Figure III). The 
raw scores for each subject appear in Appendix B. 
~na.~y.:?_is o:f t~e _9-_?t~. Table I presents the mean 
scores of the subjects. Six "t" tests were performed to 
determine whether the observed differences were statis-
ti.calJ.y significant. T'he "t" t ests fai..led to .show any 
significant left or right visual f ield prBfer8nce for either 
the stuttere rs or t he non-stut t erers with respect to the 
FIGURE II 
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TABLE I 
MEAN SCORES OF TACHISTOSCOPIC RECOGNITION 
FOR THE EXPERIMENTAL AND CONTROL GROUPS 
STUTTERERS NON- STUTTERERS 
(Visual Field) (Visual Fie ld) 
Left Right Left Right 
MIXED SYMBOLS 10 8 11 9 
CONSONANT SYMBOLS 14 11 18 17 
ALL SYMBOLS 24 19 29 26 
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number of mixed symbols correctly identified, the number of 
consonant symbols correctly identif ied , or the total number 
of consonant and mixed symbols correctly identified. 
As Table I indicates, the stutterers and non-stut-
terers both demonstrated a tendency to correctly identify 
more consonant symbols than mixed symbols in _both visual 
fields. !'. "t" test, which compared the total number o f 
mixed symbols which the stutterers correctly identified in 
both visual fields to the total number of consonant symbols 
they correctly i~entified in bo th visual fields, did not 
show this observed tendenc y to be statistically significant. 
However, as Table II indicates , similar analysis of the 
fluent speake rs' performance indicated that they correctly 
identified more of ·the consonant symbols in both visual 
TABLE II 
COMPARISON OF SUBJECTS' CORRECT IDENTIFICATION 
OF CONSONANT VERSUS MIXED SYMBOLS 
MIXED CONSONANT "t" 
SYMBOLS SYMBOLS 
(Left and Right Visual Fields) 
STUT'rERERS 18 25 2.0 
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NON-STUTTERERS 20 35 5. 7** 
* = 95% level of conf i .dence = "t" = + 2.23. 
** = 99% level of confidence = "t" = + 3.17. 
fields than mixed symbols in both visual fields (.01 level 
of confidence). 
The fluent speakers correctly identified more of the 
mixed symbols in both visual fields than the stutterers 
correctly identified. A "t" test indicated that the differ-
ence was not statistically significant. The fluent speakers 
also correctly identified more of the consonant symbols in 
the left and right visual fields than did the stutterers. 
As 'l'abl e: III indicates, a "t" test confirmed that this dif-
ference was statistically significant at the .05 level of 
confidence. While the fluent speakers demonstrated a tend-
ency to correctly id~ntify ~ore visual stimuli from both 
visual fields than the stutterers correctly identified from 
~ 
TABLE III 
CORRECT IDENTIFICATION OF CONSONANT AND MIXED 
SYMBOLS BY STUTTERERS AND FLUENT SPEAKERS 
STUTTERERS NON-STUTTERERS 
MIXED SYMBOLS 18 20 
CONSONANT SYMBOLS 25 35 
ALL SYMBOLS 43 54 
* = 95% level of confidence = "t" = + 2.23. 






both visual fields, the difference was not statistically 
significant. 
Within the 40 mixed symbols, the le ·tters "A," "E," 
"I," "0," "U," randomly occurred a total of 19 times. When 
the mean number of these vowel symbols which were correctly ' 
identified by each group in both visual fields was compared 
to the mean number of the 21 other mixed symbols which were 
correctly identified by each group in both visual fields, 
a tendency appeared for both stutterers and fluent speakers 
to correctly identify more of the vo~el symbol stimuli than 
the 21 other mixed symbols. This tendency was not statis-
tically significant for either the stuttering group or the 
non-stuttering group. 
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A total of 960 stimulus items were presented to the 
12 subjects. Of thes e 960 visual stimuli, the subjects 
correctly responded to 594 of the presentations. Of the 366 
presentations which the subjects did not correctly identify, 
the subjects provided 305 incorrect responses and in 61 
instances they failed to provide a response in an attempt to 
identify the stimulus items which were presented. 
Of the 305 incorrect responses, the subjects often 
mistakenly responded by naming a symbol which looks similar 
to the one which was presente d. Common incorrect substi-
tutions included "F" for "E", "A" for "4", and "D" for "0". 
This patte rn occurred within both groups of subjects. The 
only difference between the two groups in this misidentifi-
cation phenomenon was that the stutterers made more errors 
of this type in identification than the fluent subjects 
produced. 
Discussion. Analysis of the experimental data indi-
cated that neither the stutterers nor the non-stutterers 
demonstr a ted a left or right visual field preference for 
ei th<~r the consonant or mixed symbols. Although subjects 
in both groups displayed a tendency to correctly identify 
more of the consonant and mixed symbols in the left visual 
fi e ld than in the right, there was no statistically signif-
icant left or right visual field preference d e monstrated by 
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either group regardless of the class of stimulus item. This 
finding is in contrast to the results of Freeburne and Gold-
man (25) who found that the visual field from which order of 
report begins is the side from which subjects correctly 
identify a statistically greater number of stimulus items. 
When their subjects reported letters from left to right, 
the left visual field was favored (at the .01 level of 
confidence) over t~e right visual field. The results of the 
present study seem to be more in agreement with the observa-
tion of Bryden (8) who concluded that subjects tend (al-
though not significantly so) to correctly identify the sym-
bol in the visual field from which reporting begins more 
often than the symboJ. from the opposite visual field. 
Because order of report allegedly influences visual 
field preference scores, it was determined that all subjects 
should report j_n a similar order. Hines, et al., (30) found 
that, when order of report was unspecified, subjects gener-
ally r eported the symbol to the left of fixation before they 
r~ported the symbol to the right of fixation. These authors 
suggested that this phenomenon was related to the habit of 
reading from left to right. It was theref6re determined 
that all subjects in the present study should report their 
observations beginning with t he symbol presented to the 
left of fixation. In retrospect, it appears that it may 




subjects to report from left to right while the other half 
of the subjects reported from right to left. Freeburne and 
I Goldman (25) found that left-right differences in recogni-
tion virt~ally disappear when order of report is counter-
balanced. 
The results of the current study are limited in that 
they demonstrate the performa nce of subjects only in a left 
to right order of report. Perhaps in a counterbalanced 
order of report study, when subjects also report from right 
to left, the stutterers and/or non-stutterers may demon-
strate significant preferences for stimuli presented to 
either the left or the right visual field. The hypothesis 
that stutterers would demonstrate a visual field preference 
different from that of non-stutterers must be rejected on 
the basis of the results of this study. However, it remains 
to be determined in a counterbalanced order of report situa-
tion whether stutterers and fluent speakers truly lack sig-
nificant visual field preferences for tachistoscopically 
presented visual stimuli. 
The stutterers in the present study did not demon-
strate a significant difference b etween the number of mixed 
symbols and the number of consonant symbols which they cor-
rectl y identified. In contrast, the fluent controls cor-
rectly identifi e d significantly more consonant symbols than 
mi xed symbols. The stutterers responded to both classes of 
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symbols with similar levels of accuracy while the fluent 
speakers were significantly more accurate at identifying the 
consonant symbols than the mixed symbols. 
A possible explanation of the supe rior performance 
shown by the fluent group to consonant symbols may be found 
in the results of a study by Bryden and Rainey (13). Their 
subjects recognized upper case letters more readily than 
geometric figures and drawings. Bryden and Rainey concluded 
that the superior identification of letters over the other 
forms was a result of the subjects' being more familiar with 
letters than with geometric forms. 
'Ehe subjects' familiarity \vith the stimulus items 
pre s e nted by Bryde n and Rainey see ms to be a function of the 
subjects' visual memory. According to Kabrinsky (32), 
visual memory is dependent upon inputs which are stored in 
memory to be retrieved in the future. Those stimuli which 
are observed most often by the subject a re stored in and 
retrieved from visual memory most often and the subject 
becomes most familiar with those images. According to 
Massa (38), anything which can be seen can be read into 
visual memory. 
Attneave (1) has reported a process through which 
visual observations are brought into stora~e in visual 
memory. The memory image, according to Attneave, is more 
concrete than the gross object i de n t ifica tion but more 
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abstract than the retinal image. Thus, for storage to 
occur, a simplification of the input must take place. This 
simplification takes the form of either throwing away in-
significant information or of re-coding the features more 
compactly. 
Those features which are of high informational value 
to the observer are the "distinctive features." Distinctive 
features of visual observations include brightness, texture, 
slopes, angles, contours, and lines (1). To permit an image 
which has been observed to be recalled or reproduced it must 
be retained in visual memory. If the observer does not 
retain a visual memory image of his observation, he will be 
unable to reproduce or even imagine the forms ~t a later 
time. The concept of familiarity to which Bryden and Rainey 
have alluded seems to be a product of the subject's ability 
to accurately facilitate recall of the visual memory images 
from those forms which he has identified, stored, and 
retrieved most frequently. 
Based upon experimentation with simple visual tasks, 
Sperling (52) has proposed a model to explain the process 
involved in perception of visual forms. Sperling's subjects 
observed tachistoscopically presented letters and then wrote 
down their observations. Sperling defines the ~hort term 
memory involved in the transfer of visual observations to 
wr .i -t.ten responses as "visual information storage." SperlinCJ 
considers this process of visual information storage to 
begin at the moment the subject observes visual stimuli. 
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Sperling found that some of his subjects simultane-
ously mumbled the phonemes associated with the letters they 
had observed as they were writing the symbols. When these 
subjects were required to wait 20 seconds from the time of 
stimulus exposure until they were asked to report their ob-
servations, they were often found to repeat (rehearse) the 
letters several times in the interim. Then, at the time of 
writing the letters, some of the subjects were seen to speak 
the names of the letters as they were simultaneously writing 
them down. 
Rehearsal, according to Sperling, is part of the 
memory process. Although the majority of Sperling's sub-
jects did not vocalize during recall, they all concurred in 
stating that they did rehearse subvocally. Sperling sug-
gested that subvocal rehearsal follows the sarnA basic pat-
tern as vocal rehearsal although the subvocal. event may be 
the faster of the two p~ocesses. 
Sperling offered additional evidence indicating an 
auditory memory component within the visual memory process. 
He observed that deterioration in performance occurred when 
the stimulus letters sounded alike. When three letters or 
less were presented to the subjects, little difference was 
noted in performance regardless of whether the stimulus 
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letters sounded alike or sounded different. However, those 
letters in excess of three which were presented to the sub-
jec·ts were identified only half as well when they sounded . 
alike (such as "B," "D," "P," "T") compared to when they 
sounded different (such as "F," ''K," "M," "S"). 
Sperling's model suggests that the first process in 
the storage of visual information is conversion of the 
visual images into a "program of motor instructions." This 
conversion allegedly occurs at the "recognition buffer-
memory." The "buffer" converts the visual image into a 
program of motor instructions which is set up in a very 
short time (Sperling believes 50 msec. for 3 letters) com-
pared to the time necessary to execute the rehearsal itself 
(500 msec. for 3 letters). Next, the motor commands are 
rehearsed either vocally or subvocally and the product of 
this rehearsal is stored in auditory memory. The auditory 
memory from the rehearsal is then scanned and the auditory 
image is converted back into motor instructions in the 
recognition buffer-memory. This is the beginning of the 
second rehearsal. The loop continues until a response is 
called for by the examiner and the subject reports the 
stimuli which he has observed. 
In the present study, the stutterers' performance 
does not parallel that of their fluent peers. It appears 
that the fluent speakers' ability to identify m6re of the 
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consonant than mixed symbols may be due to the subjects' 
being more familiar with the symbols of the consonant class 
than the mixed forms. The consonant symbols are encounte~ed 
more often than the other shapes in the daily observations 
of the subjects and they are therefore more familiar with 
these forms. The distinctive features from these consonant 
forms have been processed through the recognition buffer-
memory more frequently and have been recalled more often 
than those of the mixed symbols. The subjects are therefore 
most famil~ar with the consonant symbols and their distinc-
tive features. 
The stutterers, however, did not exhibit superior 
performance in the identification of one class of symbols 
ove r another. If it is reasonable to assume that stutterers 
have encountered visual observations similar to those of 
non-stutterers, it seems incongrous that no selective 
advantage was reflected in their performance in the present 
study. This may reflect a possible dysfunction in the 
system of visual perception among stutterers. Their failure 
to demonstrate superior identification of those. shapes which 
they have observed most often could possibly be an indica-
tion that stutterers may be less sensitive to the distinc-
tive features of visual forms. The stutterers appear to be 
incapable of extracting the distinctive features from their 
observations which are to be coded into the recognition 
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buffer-memory for processing. 
i 
I 
This theory that the stutterers in the present study 
break down at the point of recognizing distinctive features 
is only speculation. It is possible that the stutterers are 
competent at this level of extracting distinctive features 
from the visual stimuli but that the operation is ineffi-
cient at another point in the process of converting visual 
observations into memory storage. Investigation of a theory 
explaining the process by which memory storage occurs may 
aid in identifying a different aspect of the process invol-
ving the conversion of perception to memory which may be 
inefficient. 
It may be t hat the stutterer has difficulty trans-
forming his visual observations into the motor instructions 
required to execute the rehearsal program. According to 
Sperling, rehearsal is a critical step in the process of 
effectively creating the memory chain which facilitates the 
retention of visual stimuli and the ability to recall them 
either in verbal or written form. 
Sperling's hypothesis that the memory storage of 
visual observations is mediated through conversion of the 
images to motor instructions complements Liberman's (37) 
"motor theory of speech perception" for the auditory system. 
Liberman points to the dual capacity of 1r.an as both a speak-
er and a listener. He proposes that an individual's percep-
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tion of speech is based on his production of speech and that 
there is a speech mode which is characterized by processes 
for the perception of speech sounds which are different f~om 
those underlying the perception of non-speech sounds. The 
process of perception allegedly depends upon the listener's 
being in the speech mode or out of it. The speech mode is 
not a function of any unique property of the stimuli but 
rather the manner in which the material is approached by the 
listener. Speech and non-speech sounds are processed dif-
ferently, _according to Liberman, not because they are 
inherently different, but rather because of the listener's 
preparatory set. It is the listener who determines whether 
the incoming stimuli are to be processed as speech or non-
speech sounds. 
The work of Kimura (33) supports Liberman's proposal 
that the subject and not the stimulus is influential in the 
determination of the manner in which perception will occur. 
Kimura found that subjects demonstrate a left ear preference 
for musical melody recognition (indicating processing in the 
right hemisphere, which is non-dominant for speech and 
language), and a right ear preference for speech, specifi-
cally consonant sounds, {indicating processing in the left 
cerebral hemisphere, which is dominant for speech and 
language). In another study, Shankweiler and Studdert-
Kennedy (50) found t~at vowels occupy a neutral status, 
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midway between speech and music (indicating bilateral cere-
bral processing). 
In a study of dichotic listening tasks, Perrin (45~ 
found that stutterers process consonant sounds in the same 
manner that they and normal speakers process vowel sounds. 
Whereas the fluent speakers in Perrin's study identified 
consonant sounds better in the right ear than the left and 
demonstrated no ear preference for vowel sounds, stutterers 
demonstrated no ear preference for either the consonants or 
the vowels. He interpreted his finding to indicate that, in 
stutterers, neither vowels nor consonants are clearly repre-
sented in one cerebral hemisphere or the other. Based on 
the conclusions of Liberman and Kimura that a listener, when 
in the speech mode, processes stimuli in the left hemisphere 
and when he is out of the speech mode he processes stimuli 
in the right hemisphere, it would appear that stutterers may 
have a poorly defined speech mode. Stutterers demonstrated 
neither ear preference nor cerebral dominance for either 
consonant or vowel sounds. 
In the present study, it could possibly be inter-
preted that stutterers are insensitive to visual cues, just 
as they may have been insensitive to auditory cues in 
Perrin's study. The stutterers wl10 participated in Perrin's 
dichotic listening tasks apparently failed to respond to the 
distinctive features (auditory cues) necessary to differ-
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entiate between speech and non-speech stimuli. They seem to 
have reacted to all auditory cues as if they were similar. 
The stutterers in the present study appear to have been 
insensitive to the distinctive features of the visual stim-
uli. They may have been unable to extract those features 
which aided the fluent speakers in differentially distin-
guishing between the less-commonly seen mixed symbols and 
the more familiar consonant symbols. They seem to react to 
all tachistoscopically presented visual cues as if they were 
similar. The stutterers in both Perrin's research and in 
the present study seem to be either incapable of abstracting 
those distinctive features from the presentations which the 
fl u ent spe ak e rs employed in aiding their identification of 
visually and auditorially presented stimuli or perhaps 
unable to convert those cues into the motor commands neces-
sary to the process of changing visual and auditory input 
into verbal output. 
Liberman's "motor theory of speech perception" and 
Sperling's model for visual information perception, storage, 
and r6production appear to complement each other in their 
being interpretable as offering an explanation as to why 
stutterers have difficulty in the perception of visual and 
auditory stimuli. According to both Liberman and Sperling, 
perception, auditory and visual, is mediated by production. 
Stuttering, by definition, is a breakdown in the fluent 
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production of speech. Considering the theory that auditory 
p e rception is mediated by production, then a flaw in pro-
duction would result in imperfection in perception. Perha ps 
a similar phenomenon occurs in the visual system. It 
appears that stutterers not only have difficulty in pro-
• 
ducing flu e nt speech but also in carrying out the conversion 
of input stimuli to motor commands and efficiently using 
these instructions to facilitate perception. The defective 
production of speech appears to hamper adequate perception 
of auditory and visual stimuli in stutterers. 
Perrin found that stuttere rs may be deviant in their 
p e rc eption of audi.tory input and the present study has 
indica ted t h at stu ttere rs may also be inefficient at per-
c e iv i ng visual stimuli. Although it may be too early to 
conclude that the present study demonstrates the existence 
of neurophysiological differences between stutterers and 
fluent speakers, it, at the very least, do e s seem to indi-
cate that stutterers are different from their fluent peers 
in more than simply their mode of speech production. 
CHAPTER V 
SUMMARY AND SUGGESTIONS 
FOR FURTHER RESEARCH 
Few theories of stuttering are as controversial as 
the theory that certain individuals are predisposed to stut-
ter by a conflict between the two halves of the cerebrum for 
control of the activity of the speech organs (5). Prior to 
1960, cerebral dominance for speech couJ.d be determined 
accurately only after cerebral injury. More recently, 
investigators have employed tests of dichotic listening and 
tachistoscopic recognition in an effort to provide evidence 
to indicate that thes e procedures are useful tools in demon-
strating cerebral dominance for speech and language. 
Although the results are somewhat equivocal, there 
are researchers (2, 11, 30) who have concluded that tests 
of tachistoscopic recognition are capable of indicating the 
cerebral hemisphere which is dominant for speech arid lan-
guage in a given individual. They have encountered subjects 
who demonstrated right visual field preferences in the 
identification of visual stimuli. Because the right visual 
field has its most direct connections with the left cerebral 
hemisphere, they concluded that the superior performance of 
subjects in identification of stimuli presented to the right 
visual field was due to the left hemisphere ' s maintaining 
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dominant control for speech and language. 
All previous studies involving the use of tachisto-
scopic recognition tests have been performed with fluent 
speakers. However, the evidence supporting tachistoscopic 
recognition scores as possibly being indicative of cerebral 
dominance for speech and language could be beneficial in 
isolating areas of difference between the performance of 
fluent speakers and stutterers that may be representative 
of cortical dissimilarities between members of the two 
groups. 
The stimulus items developed for the present test of 
tachistoscopic recognition contained letters of the alpha-
bet representing consonant sounds in one group, and numbers, 
geometric figures, punctuation marks, mathematic symbols, 
and letters of the alphabet representing vowel sounds in the 
other group. Six young adult stutterers and six. fluent 
speakers, all male, were evaluated. The subjects were age-
matched, all were right handed, and all were able to read 
only languages which appear from left to right on the 
printed page. All subjects successfully passed a visual 
acuity screening test prior to participating in the test of 
tachistoscopic recognition. 
Scores indicating each subject's correct identifica-
tion of the stimulus items were computed for comparison of 
the numbers of each class of symbols correctly identified 
I 
in each visual field. Composite scores compa ring both 
classes of symbols identified in both visual fields were 
also tabulated. 
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The results of the present study failed to provide 
evidence that stutterers prefer a visual field which is 
different from that of fluent speakers. The stutterers per-
formed essentially the same as the fluent spe akers in terms 
of the percentage of symbols identified from each of the two 
visual fields. Although neither group demonstrated a sig-
nificant visual field prefere nce, the stutterers correctly 
identified a percentage of symbols from each class which was 
simila r only to t h e percentage of mi x ed symbols identified 
by the f luent spe akers. The fluent speakers were more suc-
c e ssful at correc t ly identifying the consona nt symbols than 
were the stutterers . The gre ater number of consonant sym-
bols ide ntified by the fluent control subjects was attri-
bute d to the familiarity of the subj ects with consonant sym-
bols. The stutterers' lack of super i or identification of 
the consonant symbols suggests that t hey may have been un-
able to take advan tage of their familiarity with the conso-
n a nt s ymbols in order to produce improved scores of recog-
nition for these forms. 
It appears that visual image storage and motor com-
mands for p e rception of the consona nt symbols might be 
better in the fluent speakers and thus their performance in 
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identification of these forms is superior to that of stut-
terers. The mixed symbols which are encountered less often 
have less deeply established motor commands and are not cor-
rectly identified as frequently. The stutterers' motor 
instructions are possibly less efficient for the identifi-
cation of symbols. The theory that perception of visual 
stimuli is facilitated by analysis of features indicates 
that the stutterers may lack the sensitivity to extract, 
store, and retrieve these distinctive features. 
The results of the present study support the idea 
that stutterers are different from normal speakers in more 
than simply their method of speech production. It appears 
that they may be less adept at extracting distinctive fea-
tures from visual presentations and/or that their memory 
storage system for visual stimuli may be less than that of 
normal speakers. Further, the motor theory relationship be-
tween production and perception indicates that the stutter-
ers' difficulty in perception may be related to the diffi-
culty which they demonstrate in their production of speech. 
The present study suggests that incompetent speech 
production may yield inefficient pel·,..::eption of incoming 
stimuli. This finding that stutterers seem to be ineffi-
cient at perception supports the theories of both Liberman 
and Sperling who suggest that production is a factor in 
percept .ion. 
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Suggestions for further research. The following 
recommendations for future study appear warranted in view of 
the findings and conclusions of the present study. 
1. 
2. 
A counterbalanced order of report method could 
employed to determine whether visual field 
preferences are different in a right to left 
order of report than they were in the left to 
right order of report used in the present 
study. 
Presentation of a stimulus item at the point of 
fixation in addition to those items presented 
to the left and right of fixation may be used 
in lieu of "strong" fixation instructions. 
This additional insurance of fixation may be 
valuable considering that a lack of fixation 
may result in a lack of visual field prefer-
ences. 
be 
3. The use of increased exposure durations (up to 
100 msec.) may indicate whether stutterers are 
able to correctly identify symbols as well as 
fluent speakers if they are permitted to 
observe them for longer than 36 msec. 
4. Arbitrarily designed non-sense drawings used as 
stimulus items, with a training period prior to 
the test session, may be useful in indicating 
the differential ability of stutterers and 
fluent speakers to learn and properly attach 
labels to rap i dly presented stimuli which they 
have not observed prior to the training pro-
gram. 
5. All subjects in the present study were male, and 
it may be significant to evaluate the perform-
ance of female stutterers to determine whether 
results similar to those of the male stutterers 
are obtained with the female sub jects. 
6. A test of tachistoscopic recognition could be 
administ~red to pre-adolescent stutterers to 
determi ne whether the performanc e of young 
stutterers is similar to that of the non-fluent 
speak e rs evaluated in the current study. 
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7. A study could be conducted to compare the per-
formance of stutterers and fluent speakers on 
tasks of both tachistoscopic recognition and 
dichotic listening to ascertain whether the 
level of performance on one test parallels the 
level of performance on the other. 
8. A study could be conducted which rates the sever-
ity of the subject's stuttering to determine 
whether severity of inefficient speech produc-
tion is correlated with inefficient levels of 
performance on tests of tachistoscopic recog-
nition and dichotic listening. 
9. A longitudinal study could be conducted with 
stutterers to determine whether as they improve 
in speech fluency during therapy they also 
improve in their performance on tests of 
tachistoscopic recognition. 
10. A study could be conducted with stutterers who 
when hypnotized are fluent speakers to deter-
mine whether improvement in speech fluency 
during a hypnotic trance is accompanied by 
improvement in tachistoscopic r e cognition. 
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Instructions to the Subjects 
This exercise is designed to determine how you see 
symbols which are presented very rapidly. This is in no 
way an a ttempt to measure intelligence or any capacity 
other than visual acuity. We are interested only in the 
number of rapidly presented symbols you are able to 
identify. 
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If you will now look through the goggles into the 
testing box, you will see a dot in the center of the screen 
at the far end of the box. If you wear glasses for distance 
vision, the examiner will assist you in inserting them into 
the goggles. 
Do you see the dot in the center of the screen? vfuen 
the exercise begins, the examiner will say "watch the dot." 
Approximately one second from the time the examiner says 
"watch the dot," the first pair of symbols will be pre-
sented. One symbol will appear two and one half inches to 
the left of the dot and another will appear two and one 
half inches to the right of the dot. 
It is important that you focus directly upon the dot 
with both eyes when the examiner says "watch the dot." We 
are concerned with your ability to see the symbols a s yo~ 
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focus on the dot. Please do not remove your eyes from the 
dot in an attempt to focus on each symbol sepa rately. They 
will be presented too rapidly to allow sufficient time for 
eye move me nt to effectively occur. 
Following the flash, report to the examiner the 
symbols which you saw. Report first what you saw on the 
left and then what you saw on the right. Please give only 
one answer for the symbol on the left and only one answer 
for the s ymbol on the right. For example: if you saw the 
number "8" on the left and the letter "J" on the right, then 
please report "8, J." If you are unsure as to exactly what 
a particula r symbol was, please identify it as best you can. 
' 
You are encouraged to guess if you are unsure of what you 
saw. 
Pl e ase report your observations immediately after 
each flash because the presentations follow one another by 
approxima tely ten seconds. You will have only on~ oppor-
tunity to observe each pair of symbols. Because of ·the 
design of the study, no symbols can be repeated. There f ore, 
when the examiner says "watch the dot," pleas e be prepared 
for the presentation. 
Please do not remove your head from the goggles at 
any time during the test. At the conclusion of the 40 
presentations, the e xamine r will inform you that the exer-
cise has bee n completed. 
If you have any questions about the nature of the 
exercise we will be happy to answer them at the conclusion 
of the exercise. If you have any questions concerning the 
instructions which you have been given or any questions 
regarding what you are expected to do, please ask those 




Ra w Scores of Tachistoscopic Recognition 
CONSONANT SYMBOLS MIXED SYMBOLS 
(Visual Field) (Visual Field) 
Left Right Left Right 
SUBJECTS 
E l 16 12 13 12 
E 2 15 10 ll 8 
E 3 19 16 ll 8 
E 4 16 10 13 5 
E 5 14 12 9 11 
E 6 5 7 5 4 
c l 20 16 ll 10 
c 2 17 16 9 9 
c 3 20 19 13 8 
c 4 19 16 10 8 
c 5 16 15 9 5 
c 6 18 19 14 15 
E - experimental group subject. 

















Arrangement of the Testing Apparatus 
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